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? 1? ?? 3
Fig. 1.1 Laparoscopic surgery.
Fig. 1.2 Single-incision laparoscopic surgery.
? 1? ?? 4
Fig. 1.3 Comparison of cosmetic advantage. (a) Open surgery. (b) Laparoscopic
surgery. (c) Single-incision laparoscopic surgery.
1.2 ???????????????
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Fig. 1.6 Process of creating virtual incisions. (a) Laparoscopic surgery. (b) SILS.
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Fig. 2.1 System overview.
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Table 2.1 Specication of the magnetic sensor.
Model number 3d-guidance
Measurement area 91.9  91.9  46.0 (cm)
Measurement accuracy 0.15 mm, 0.088?
Maximum number of
simultaneous measurement 4

























? 2? ??????????????????????? 19
Fig. 2.5 Link diagram of ZEUS robotic arm.
Table 2.2 DOF and range of motion of ZEUS robotic arm.
Name Direction Type Range of Motion
Joint1 Up/Down Active 38 cm
Joint2(Shoulder) Horizontal Rotation Active 315 deg
Joint3(Elbow) Horizontal Rotation Active 282 deg
Joint4 Axis Rotation Passive 270 deg
Joint5 Holder Rotation Passive 180 deg
Joint6 Holder Axis Rotation Active 360 deg
Joint7 Elbow Down Fixed 90 deg
? 2? ??????????????????????? 20
Fig. 2.6 Slave robot overview.
? 2? ??????????????????????? 21
Fig. 2.7 Bending-type surgical instrument. (a) Instrument overview. (b) Root
part of the instrument. (c) Tip part of the instrument. (d) Control
board.
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(0 <  < ) (2.1)
Fig. 2.12????????????????????????a??????
???????????? ex0????????a????? ex0???????
???????????????????????? a????? ex0 ????
????? 0??????????????????????????????
?????????o  x0y0z0???????????????????x0???
??? ex0???????z0?????? a? ex0??????????y0?? z0




ja ex0 j (2.2)
ey0 = ez0  ex0 (2.3)
Fig. 2.13???????(x0   y0)???????????? (xa; ya) ????
??????????????
xa =  a  ex0 (2.4)
ya =  a  ey0 (2.5)
? 2? ??????????????????????? 24
Fig. 2.9 Signal ow diagram.
???????????????????????????????????
?????????????????? (xr; yr)?(ur; vr)???????????
???????????
xr() =  r() sin  (2.6)
yr() = r()(1  cos ) (2.7)
ur() =   cos  (2.8)
vr() = sin  (2.9)
?????????????? (xr; yr)???????? (ur; vr)??????
?????????????????????????????????????
???????????? (xa   xr; ya   yr)??????? (ur; vr)??????
????
? 2? ??????????????????????? 25
Fig. 2.10 6-DOF information of the exing instrument.
distance() = j(ya   yr())ur()   (xa   xr())vr()j (2.10)
???????????????????????????????????
???? (xa   xr; ya   yr)??????? (ur; vr)???? 0?????????
???????????????????????
(xa   xr ; ya   yr())(ur() ; vr())T > 0 (2.11)




xrex0 + yrey0 + a (2.12)
???????????????1?2??????????????l????
?????????3???????? ez0 ???????????????5?
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Fig. 2.12 Coordinate system of the exing instrument.
Fig. 2.13 Method of estimation.
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Fig. 2.14 Four operating conditions.



























































??????????? Fig. 2.18??????? A?????2.56  0.22 sec
?m-m??3.08  0.37 sec?s-s??3.94  0.36 sec?m-s??3.93  0.32 sec?m-b??
???B?????2.26  0.23 sec?m-m??2.45  1.23 sec?s-s??2.89  0.23
sec?m-s??5.29  0.64 sec?m-b?????C?????3.28  0.27 sec?m-m??
3.07  0.35 sec?s-s??4.41  0.37 sec?m-s??3.87  0.26 sec?m-b??????
? 2? ??????????????????????? 32
Fig. 2.15 Simulation experiment 1. (a) Manipulation on the master side. (b)
Virtual image on the slave side.
? 2? ??????????????????????? 33
Fig. 2.16 Tasks in experiment 1. (a) Object-moving task in a multiple-incision
case. (b) Object-moving task in a single-incision case.
Fig. 2.17 Learning coecient in simulation experiment 1.
? 2? ??????????????????????? 34
Fig. 2.18 Average time and standard deviation in simulation experiment 1.


























































































Table 2.3 Surgical experience of the subject D in simulation experiment 2.
Experience Experience Experience in laparoscopic Experience in SILS
(years) (number of cases) surgery (number of cases) (number of cases)
11 600 50 0
? 2? ??????????????????????? 38
Fig. 2.19 Simulation experiment 2. (a) Manipulation on the master side. (b)
Virtual image on the slave side.
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Fig. 2.20 Tasks in experiment 2. (a) Object-moving task in a multiple-incision
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Fig. 2.21 Learning coecient in simulation experiment 2.
????????????????????????????????????
??????????? Fig. 2.22??????? A?????3.73  0.41 sec
?m-m??3.85  0.60 sec?s-s??3.56  0.50 sec?m-s??2.46  0.20 sec?m-b??
???B?????2.72  0.30 sec?m-m??3.32  0.30 sec?s-s??3.33  0.30
sec?m-s??2.74  0.26 sec?m-b?????C?????3.65  0.71 sec?m-m??
4.26  0.95 sec?s-s??4.4  0.53 sec?m-s??3.69  0.41 sec?m-b?????D
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Table 2.4 Surgical experience of surgeons in simulation experiment 3.
Surgeon Experience Experience Experience in Experience in SILS
ID (years) (number of cases) laparoscopic surgery (number of cases)
(number of cases)
550
E 7 ?Surgeon?300? Surgeon: 50 0
F 7 300-400 100 10
Surgeon?10
G 8 900 Assistant?100 Assistant?20
Surgeon?150 Surgeon?20
H 9 Assistant?450 Assistant?60 Assistant?10
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??. ???????? 1?????????251  61 sec?m-m??310  52 sec
?s-s??284  35 sec?m-s??247  67 sec?m-b?????????? 2???182
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? 3? ??????????????????????? 55
????????????????????????????????????
?????????Fig. 3.1?b?????
Fig. 3.1 Comparison with SILS and proposed system in terms of (i) setup situ-
ation and (ii) a laparoscopic view. (a) Proposed SILS. (b) Conventional
SILS.
? 3? ??????????????????????? 56
Fig. 3.2 Setup process of proposed master-slave robot system. (i) Make a single
incision. (ii) Insert a laparoscope and a slave robot. (iii) Expand the
slave robot. (iv) Place the master device above the patient's abdominal
wall.
Fig. 3.3 Real proposed SILS setup.
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Table 3.1 Specication of motors.
Motor ID 1 2
Motor Type RE25 RE25
Nominal Voltage 24 V 24V
Maximum Allowable Rotation Number 14000 rpm 14000 rpm
Maximum Continuous Current 1.5 A 1.5 A
Maximum Continuous Torque 30.4 mNm 30.4 mNm
Gear Type GP26A GP26A
Gear Ratio 71 181
Recommended Input Ratation Number 8000 rpm 8000 rpm
Intended purpose Roll, OC Pitch, Yaw, Insertion
? 3? ??????????????????????? 61
Fig. 3.5 Slave conguration. (a) Slave overview. (b) State change.
? 3? ??????????????????????? 62
Fig. 3.6 Slave dimension. (a) Straight state. (b) Flexing state.
? 3? ??????????????????????? 63
Fig. 3.7 Slave mechanism of (a) state change, (b) spherical motion, and (c) axial
rotation.
? 3? ??????????????????????? 64
Fig. 3.8 Slave mechanism of (a) insertion and (b) opening-closing.
? 3? ??????????????????????? 65
Fig. 3.9 Drive part. (a) Top view. (b) Side view. (c) Front view.
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Fig. 3.10 Motor controller.
































????Polaris?NDI Inc.??????Fig. 3.12?a?????Polaris? 3???
????????????????????????????????????
?????????????????????????????????Polaris
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Table 3.2 Specication of the Polaris.
Model number Polaris Accedo system
Measurement area Max: 1350 mm ? 1566 mm ? 1312 mm
Measurement accuracy 0.25 mm RMS (Pyramid Volume)
Maximum number of
simultaneous measurement 15
Measurement rate 60 Hz
? 3? ??????????????????????? 69
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Fig. 3.17 Measurement method of an insertion length. (a) Contraction. (b)
Extension.
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Fig. 3.18 Method of operation. (a) Rotation around x axis. (b) Rotation around
y axis. (c) Rotation around z axis. (d) Rotation around z axis with 30
deg inclined angle. (e) Insertion along z axis.
? 3? ??????????????????????? 76
Fig. 3.19 Angle change around x axis in Experiment 1.
Fig. 3.20 Angle change around y axis in Experiment 2.
? 3? ??????????????????????? 77
Fig. 3.21 Angle change around z axis in Experiment 3.
? 3? ??????????????????????? 78
Fig. 3.22 Angle change around x, y, and z axis in Experiment 4.
? 3? ??????????????????????? 79
Fig. 3.23 Angle change of hand opening-closing in Experiment 5.
Fig. 3.24 Length change of the master device in Experiment 6.
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Fig. 3.25 Angle change around x, y, and z axis in Experiment 7.
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Fig. 3.26 Length change of the master device in Experiment 7.
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????????????????????
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Fig. 3.27 Experiment overview of slave check.
Fig. 3.28 Pitch movement of slave check.
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Fig. 3.29 Yaw movement of slave check.
Fig. 3.30 Insertion movement of slave check.
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Fig. 3.31 System setup. (a) Experience overview. (b) Side view. (c) Object-
moving task.
Table 3.3 Surgical experience of surgeons in basic experiment.
Surgeon Experience Experience Experience in Experience in SILS
ID (years) (number of cases) laparoscopic surgery (number of cases)
(number of cases)
A 6 582 100 2
B 7 255 50 5
C 8 450 30 0
? 3? ??????????????????????? 87
3.5.2 ????
???????????????????????????????????
Fig. 3.32?a??????????A????11.65  14.97 sec?SILS ?????
21.64  33.85 sec?SILS ??????7.03  2.49 sec??? SILS????????
B??????6.82  4.51 sec ?SILS ?????13.82  29.40 sec?SILS ???
???8.48  3.58 sec??? SILS????C??????10.04  5.07 sec?SILS




???3??SILS ?????9??SILS ??????1???? SILS????C?
???1??SILS ?????18??SILS ??????0???? SILS??????
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9.50  9.70 sec?SILS ?????22.25  33.57 sec?SILS ??????7.23  2.87
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Fig. 3.32 Average switching time and number of collisions in basic experiment.
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Fig. 3.33 Laparoscopic views on three operating conditions. (a) Conventional
SILS (cross). (b) Conventional SILS (parallel). (c) Our proposed SILS.
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Fig. 3.34 Ex vivo cholecystectomy using our proposed system. (a) Experiment
overview. (b) System setup. (c) Side view of the master-slave system.
(d) Laparoscopic view when the slave robot was grasping a gallbladder.































































































































































? ? ? ? 99
????
[1] Lacy AM, Garcia-Valdecasas JC, Delgado S, Castells A, Taura P, Pique
JM, Visa J (2002) Laparoscopy-assisted colectomy versus open colectomy for
treatment of non-metastatic colon cancer: a randomized trial. The Lancet
359(9325): 2224-2229. doi: 10.1016/S0140-6736(02)09290-5
[2] Prasad A, Mukherjee KA, Kaul S, Kaur M (2011) Postoperative pain af-
ter cholecystectomy: Conventional laparoscopy versus single-incision laparo-
scopic surgery. Minimally Access Surgery 7(1): 24-27. doi: 10.4103/0972-
9941.72370
[3] Ghodoussi M, Butner SE, Wang Y (2002) Robotic Surgery - The Transatlantic
Case. In: Proceedings of the 2002 IEEE International Conference on Robotics
and Automation 2: 1882-1888. doi: 10.1109/ROBOT.2002.1014815
[4] Byrn JC, Schuluender S, Divino CM, Conrad J, Gurland B, Shlasko
E, Szolde A (2007) Three-dimensional imaging improves surgical perfor-
mance for both novice and experienced operators using the da Vinci
Robot System. The American Journal of Surgery 193(4): 519-522. doi:
10.1016/j.amjsurg.2006.06.042
[5] ???????? (2014) ???????????????????????
???????????? 15(4): 319-322?
[6] Desai MM, Rao PP, Aron M, Pascal-Haber G, Desai MR, Mishra S, Kaouk
JH, Gill IS (2008) Laparoscopic and Robotic Urology. Journal Compilation
BJU International 101(1): 83-88. doi: 10.1111/j.1464-410X.2007.07359
[7] Ross S, Rosemurgy A, Albrink M, Choung E, Dapri G, Gallagher S, Hernan-
dez J, Horgan S, Kelley W, Kia M, Marks J, Martinez J, Mintz Y, Oleynikov
D, Pryor A, Rattner D, Rivas H, Roberts K, Rubach E, Schwaitzberg S,
Swanstrom L, Sweeney J, Wilson E, Zemon H, Zundel N (2012) Consensus
statement of the consortium for LESS cholecystectomy. Surgical Endoscopy
26(10): 2711-2766. doi: 10.1007/s00464-012-2478-y
[8] Autorino R, Kaouk JH, Stolzenburg J, Gill IS, Mottrie A, Tewari A, Cadeddu
JA (2013) Current Status and Future Directions of Robotic Single-Site
Surgery: A Systematic Review. European Urology 63(2): 266-280. doi:
10.1016/j.eururo.2012.08.028
? ? ? ? 100
[9] Inoue H, Takeshita K, Endo M (1994) Single-port laparoscopy assisted as-
sisted appendectomy under local pneumoperitoneum conditinos. Surgical En-
doscopy 8: 714-716. doi: 10.1007/BF00678574
[10] Kalloo AN, Singh VK, Jagannath SB, Niiyama H, Hill SL, Vaughn CA,
Magee CA, Kantsevoy SV (2004) Flexible transgastric peritoneoscopy: a
novel approach to diagnostic and therapeutic interventions in the peri-
toneal cavity. Gastrointestinal Endscopy 60(1): 114-117. doi: 10.1016/S0016-
5107(04)01309-4
[11] Targarona EM, Balague C, Martinez C, Pallares L, Estalella L, Trias
M (2009) Single-Port Access: A Feasible Alternative to Conventional
Laparoscopic Splenectomy. Surgical Innovation 16(4): 348-352. doi:
10.1177/1553350609353765
[12] Brunner W, Schirnhofer J, Waldstein-Wartenberg N, Frass R, Weiss H (2010)
Single incision laparoscopic sigmoid colon resections without visible scar:
a novel technique. Colorectal Disease 12(1): 66-70. doi: 10.1111/j.1463-
1318.2009.01894.x
[13] Hirano Y, Watanabe T, Uchida T, Yoshida S, Tawaraya K, Kato H, Hosokawa
O (2010) Single-incision laparoscopic cholecystectomy: single institution ex-
perience and literature review. World Journal of Gastroenterolgy 16(2): 270-
274. doi:10.3748/wjg.v16.i2.270
[14] Romanelli JR, Earle DB (2009) Single-port laparoscopic surgery: an overview.
Surgical Endoscopy 23(7): 1419-1427. doi: 10.1007/s00464-009-0463-x
[15] Mutter D, Callari C, Diana M, Dallemagne B, Leroy J, Marescaux J (2011)
Single port laparoscopic cholecystectomy: which technique, which surgeon, for
which patient? A study of the implementation in a teaching hospital. Journal
of Hepato-Biliary-Pancreatic Sciences 18(3): 453-457. doi: 10.1007/s00534-
010-0348-3
[16] Ma J, Cassera MA, Spaun GO, Hammill CW, Hansen PD, Aliabadi-Wahle S
(2011) Randomized controlled trial comparing single-port laparoscopic chole-
cystectomy and four-port laparoscopic cholecystectomy. Annals of Surgery
254(1): 22-27. doi: 10.1097/SLA.0b013e3182192f89
[17] ???????????????? Japan MDC?HP??
https://www.j-mdc.com/classicatonj.html (2014/5/16 ??)
? ? ? ? 101






[20] ????????? (??????) H19???????
http://dmd.nihs.go.jp/jisedai/navi/index.html (2014/5/16 ??)
[21] Nancy G. Leveson (2009) ???????????????????????
?????? (???): 175-177.
[22] Tang B, Hou S, Cuschieri SA (2012) Ergonomics of and technologies for single-
port lapaxroscopic surgery. Minimally Invasive Therapy & Allied Technologies
21(1): 46-54. doi: 10.3109/13645706.2011.627924
[23] Kaouk JH, Goel RK, Haber GP, Crouzet S, Stein RJ (2009) Robotic single-
port transumbilical surgery in humans: initial report. British Journal of Urol-
ogy International 103(3): 366-369. doi: 10.1111/j.1464-410X.2008.07949.x
[24] White MA, Haber GP, Autorino R, Khanna R, Forest S, Yang B, Altun-
rende F, Stein RJ, Kaouk JH (2010) Robotic Laparoscopic Single-site Radi-
cal Prostatectomy: Technique and Early Outcomes. European Urology 58(4):
544-550. doi: 10.1016/j.eururo.2010.06.040
[25] Ostrowitz MB, Eschete D, Zemon H, DeNoto G (2009) Robotic-assisted
single-incision right colectomy: early experience. Medical Robotics and Com-
puter Assisted Surgery 5(4): 465-470. doi: 10.1002/rcs.281
[26] Ragupathi M, Ramos-Valadez DI, Pedraza R, Haas EM (2010) Robotic-
assisted single-incision laparoscopic partial cecectomy. Medical Robotics and
Computer Assisted Surgery 6(3): 362-367. doi: 10.1002/rcs.346
[27] Erbella J Jr JE, Bunch GM (2010) Single-incision laparoscopic cholecystec-
tomy: the rst 100 outpatients. Surgical Endoscopy 24(8): 1958-1961. doi:
10.1007/s00464-010-0886-4
[28] Kroh M, El-Hayek K, Rosenblatt S, Chand B, Escobar P, Kaouk J, Cha-
likonda S (2011) First human surgery with a novel single-port robotic system:
cholecystectomy using the da Vinci Single-Site platform. Surgical Endoscopy
25(11): 3566-3573. doi: 10.1007/s00464-011-1759-1
? ? ? ? 102
[29] Spinoglio G, Lenti LM, Maglione V, Lucido FS, Priora F, Bianchi PP,
Grosso F, Quarati R (2012) Single-site robotic cholecystectomy (SSRC) ver-
sus sinle-incision laparoscopic cholecystectomy (SILC): comparison of learning
curves. First European experience. Surgical Endoscopy 26(6): 1648-1655. doi:
10.1007/s00464-011-2087-1
[30] Pietrabissa A, Sbrana F, Morelli L, Badessi F, Pugliese L, Vinci A, Klersy
C, Spinoglio G (2012) Overcoming the Challenges of Single-Incision Chole-
cystectomy With Robotic Single-Site Technology. Archives of Surgery 147(8):
709-714. doi: 10.1001/archsurg.2012.508
[31] Field JB, Benoit MF, Dinh TA, Diaz-Arrastia C (2007) Computer-enhanced
robotic surgery in gynecologic oncology. Surgical Endoscopy 21(2): 244-246.
doi: 10.1007/s00464-006-0894-6
[32] Fader AN, Escobar PF (2009) Laparoscopic single-site surgery (LESS) in
gynecologic oncology: technique and initial report. Gynecologic Oncology
114(2): 157-161. doi: 10.1016/j.ygyno.2009.05.020
[33] Weinberg L, Rao S, Escobar PF (2011) Robotic Surgery in Gynecology: An
Updated Systematic Review. Obstetrics and Gynecology International 2011:
852061. doi: 10.1155/2011/852061
[34] Kenngott HG, Fischer L, Nickel F, Rom J, Rassweiler J, Muller-Stich BP
(2012) Status of robotic assistance - a less traumatic and more accurate min-
imally invasive surgery?. Langenbeck's Archives of Surgery 397(3): 333-341.
doi: 10.1007/s00423-011-0859-7
[35] Atallah SB, Albert MR, DeBeche-Adams TH, Larach SW (2011) Robotic
transanal minimally invasive surgery in a cadaveric. Techniques in Coloproc-
tology 15(4): 461-464. doi: 10.1007/s10151-011-0762-9
[36] Turchetti G, Palla I, Pierotti F, Cuschieri A (2012) Economic evaluation of
da Vinci-assisted robotic surgery: a systematic review. Surgical Endoscopy
26(3): 598-606. doi: 10.1007/s00464-011-1936-2
[37] Park S, Kim M, Park MS, Hyung WJ (2012) Rapid adaptaion of robotic
gastrectomy for gastric cancer by experienced laparoscopic surgeons. Surgical
Endoscopy 26(1): 60-67. doi: 10.1007/s00464-011-1828-5
[38] ??????????????????????????????????
????????????? (2009) ??????????????????
? ? ? ? 103
??????????????????????????????????
???? 11(3): 364-365.
[39] Horise Y, Nishikawa A, Kitanaka Y, Sekimoto M, Miyoshi N, Takiguchi S,
Doki Y, Mori M, Miyazaki F (2012) An Algorithm for Control of Flexing
Instruments for Single-incision Laparoscopic Surgery. COMPUTER AIDED
SURGERY Proceedings in Information and Communications Technology
(CAS PICT), 3(2): 55-64. DOI: 10.1007/978-4-431-54094-6 7
[40] Piccigallo M, Scarfogliero U, Quaglia C, Petroni G, Valdastri P, Menciassi A,
Dario P (2010) Design of a novel bimanual robotic system for single port la-
paroscopy. IEEE/ASME Transactions on Mechatronics 15(6): 871-878. DOI:
10.1109/TMECH.2010.2078512
[41] Kobayashi Y, Tomono Y, Sekiguchi Y, Watanabe H, Toyoda K, Konishi K,
Tomikawa M, Ieiri S, Tanoue K, Hashizume M, Fujie MG (2010) A surgical
robot with vision eld control for single port endoscopic surgery. The Inter-
national Journal of Medical Robotics and Computer Assisted Surgery 6(4):
454-464. doi: 10.1002/rcs.355
[42] Natali CD, Valdastri P (2012) Remote active magnetic actuation for a single-
access surgical robotic manipulator. International Journal of Computer As-
sisted Radiology and Surgery 7(1): S169-176.
[43] Horise Y, Matsumoto T, Yamasak M, Takiguchi S, Doki Y, Mori M, Miyazaki
F, Sekimoto M, Kawai T, Nishikawa A (2014) Evaluation of a Locally-
operated Master-slave Robot System for Single-incision Laparoscopic Surgery.
Proceedings of the 10th Anniversary Asian Conference on Computer Aided
Surgery (ACCAS2014), S4-1.
[44] Derossis AM, Fried GM, Abrahamowicz M, Sigman HH, Barkun JS, Meakins
JL (1998) Development of a Model for Training and Evaluation of La-
paroscopic Skills. The American Journal of Surgery 175(6): 482-487. doi:
10.1016/S0002-9610(98)00080-4
[45] Horise Y, Matsumoto T, Ikeda H, Nakamura Y, Yamasaki M, Sawada G,
Tsukao Y, Nakahara Y, Yamamoto M, Takiguchi S, Doki Y, Mori M, Miyazaki
F, Sekimoto M, Kawai T, Nishikawa A (2014) Development of a locally-
operated master device and a exible slave robot system for single-incision
laparoscopic surgery. International Journal of Computer Assisted Radiology
and Surgery 9(1): S141-S142.
? ? ? ? 104
[46] Horise Y, Tsumura R, Sekimoto M, Takiguchi S, Doki Y, Mori M, Miyazaki
F, Kawai T, Nishikawa A (2013) Proposal for a "Patient-mounted" Master-
slave Robot System for Single-incision Laparoscopic Surgery. Transaction of
















































????????? ????? ???????????? ????? ???













































 Yuki Horise, Atsushi Nishikawa, Mitsugu Sekimoto, Yu Kitanaka, Norikatsu
Miyoshi, Shuji Takiguchi, Yuichiro Doki, Masaki Mori, Fumio Miyazaki. De-
velopment and evaluation of a master-slave robot system for single-incision
laparoscopic surgery. International Journal of Computer Assisted Radiology
and Surgery, Vol. 7, No. 2, pp. 289-296 (2012) doi: 10.1007/s11548-011-
0658-1.
 Yuki Horise, Atsushi Nishikawa, Yu Kitanaka, Mitsugu Sekimoto, Norikatsu
Miyoshi, Shuji Takiguchi, Yuichiro Doki, Masaki Mori, Fumio Miyazaki. An
Algorithm for Control of Flexing Instruments for Single-incision Laparo-
scopic Surgery. COMPUTER AIDED SURGERY Proceedings in Informa-
tion and Communications Technology (CAS PICT), Vol. 3, Part 2, pp. 55-64
(2012) doi: 10.1007/978-4-431-54094-6 7.
 Toshikazu Kawai, Myongyu Shin, Yuji Nishizawa, Yuki Horise, Atsushi Nishikawa,
Tatsuo Nakamura. Mobile locally operated detachable end-eector manip-
ulator for endoscopic surgery. International Journal of Computer Assisted
Radiology and Surgery (Published online: May 6, 2014) doi: 10.1007/s11548-
014-1062-4.
 Yuki Horise, Toshinobu Matsumoto, Hiroki Ikeda, Yuta Nakamura, Makoto
Yamasaki, Genta Sawada, Yukiko Tsukao, Yujiro Nakahara, Masaaki Ya-
mamoto, Shuji Takiguchi, Yuichiro Doki, Masaki Mori, Fumio Miyazaki,
Mitsugu Sekimoto, Toshikazu Kawai, Atsushi Nishikawa. A novel locally
operated master-slave robot system for single-incision laparoscopic surgery.
Minimally Invasive Therapy & Allied Technologies (Published online on July






32, No. 7, pp. 37-44?2012?????
????
????
 Yuki Horise, Atsushi Nishikawa, Mitsugu Sekimoto, Yu Kitanaka, Norikatsu
Miyoshi, Shuji Takiguchi, Yuichiro Doki, Masaki Mori, Fumio Miyazaki. De-
velopment and evaluation of a master-slave robot system for single-incision
laparoscopic surgery. International Journal of Computer Assisted Radiology
and Surgery, Vol. 6 (supplement 1), pp. S282-S283, June 2011 (Proceedings
of the 25th International Congress and Exhibition on Computer Assisted
Radiology and Surgery (CARS2011), Berlin, Germany, June 22-25, 2011).
 Yuki Horise, Atsushi Nishikawa, Yu Kitanaka, Mitsugu Sekimoto, Norikatsu
Miyoshi, Shuji Takiguchi, Yuichiro Doki, Masaki Mori, Fumio Miyazaki.
An Algorithm for Control of Flexing Instruments for Single-incision La-
paroscopic Surgery. Proceedings of the 7th Anniversary Asian Conference
on Computer Aided Surgery (ACCAS2011), CD-ROM, S-AM1-3, Bangkok,
Thailand, August 26-27, 2011.
 Kazuhiro Taniguchi, Yuki Horise, Atsushi Nishikawa, Satoshi Iwaki. A Novel
Wearable Input Device Using Movement of Ear-canals. Proceedings of the
2012 Textile Bioengineering and Informatics Symposium (TBIS2012), pp.
166-174, Ueda, Japan, August 9-11, 2012.
 Yuki Horise, Ryo Tsumura, Mitsugu Sekimoto, Shuji Takiguchi, Yuichiro
Doki, Masaki Mori, Fumio Miyazaki, Toshikazu Kawai, Atsushi Nishikawa.
Proposal for a? Patient-mounted?Master-slave Robot System for Single-
incision Laparoscopic Surgery. Transactions of Japanese Society for Medical
and Biological Engineering, Vol. 51 (supplement), pp. R-263, 2013. (The
35th Annual International Conference of the IEEE Engineering in Medicine
and Biology Society (EMBC 2013), Osaka, Japan, July 3-7, 2013, 2013 IEEE
EMBC Short Papers No. 3243.)
???? 111
 Toshikazu Kawai, Myongyu Shin, Yuki Horise, Atsushi Nishikawa, Yuji Nishizawa,
Tatsuo Nakamura. Mobile-type Locally Operated Detachable End-eector
Manipulator for Laparoscopic Surgery. International Journal of Computer
Assisted Radiology and Surgery, Vol. 8 (supplement 1), pp. S384-S385,
June 2013 (Proceedings of the 27th International Congress and Exhibition
on Computer Assisted Radiology and Surgery (CARS2013), Heidelberg, Ger-
many, June 26-29, 2013).
 Yuki Horise, Toshinobu Matsumoto, Makoto Yamasaki, Shuji Takiguchi,
Yuichiro Doki, Masaki Mori, Fumio Miyazaki, Mitsugu Sekimoto, Toshikazu
Kawai, Atsushi Nishikawa. Evaluation of a Locally-operated Master-slave
Robot System for Single-incision Laparoscopic Surgery. Proceedings of the
10th Anniversary Asian Conference on Computer Aided Surgery (ACCAS2014),
S4-1, Fukuoka, Japan, June 24-25, 2014.
 Yuki Horise, Toshinobu Matsumoto, Hiroki Ikeda, Yuta Nakamura, Makoto
Yamasaki, Genta Sawada, Yukiko Tsukao, Yujiro Nakahara, Masaaki Ya-
mamoto, Shuji Takiguchi, Yuichiro Doki, Masaki Mori, Fumio Miyazaki,
Mitsugu Sekimoto, Toshikazu Kawai, Atsushi Nishikawa. Development of a
locally-operated master device and a exible slave robot system for single-
incision laparoscopic surgery. International Journal of Computer Assisted
Radiology and Surgery, Vol. 9 (supplement 1), pp. S141-S142, June 2014
(Proceedings of the 28th International Congress and Exhibition on Com-
puter Assisted Radiology and Surgery (CARS2014), Fukuoka, Japan, June
25-28, 2014).
 Toshikazu Kawai, Myongyu Shin, Yuji Nishizawa, Yuki Horise, Atsushi Nishikawa,
Tatsuo Nakamura. Mobile locally operated detachable end-eector manip-
ulator for endoscopic surgery. International Journal of Computer Assisted
Radiology and Surgery, Vol. 9 (supplement 1), pp. S157-S158, June 2014
(Proceedings of the 28th International Congress and Exhibition on Com-

























 Yasuhiko Kuramata, Yuki Horise, Fumio Miyazaki, Toshikazu Kawai, At-
sushi Nishikawa. Development of a Colonoscope Robot with Multiple Propul-
sion Modes Using Pneumatic Soft Actuators. ?????????????



















 ?????????????????? 2010?SI???2010? 10?
?????
 ?????????????????????A2426910?
